ABSTRACT
Introduction
Menarche is the fi rst menstrual period and the most important event among the various pubertal changes in girls and it is the fi rst indicator of reproductive capacity in women. [1] The most important dimension in the whole process of female puberty is the onset of menstruation. [2] The commencement of menstruation in adolescents is an important developmental milestone and it is the evidence of fully developed reproductive ability. [3] The menarcheal ages are classifi ed as early (<12 years), normal/ideal (12-14 years) and delay/ late (>14 years). [4] The severity of childhood physical or sexual abuse is associated with both early and late onset of menarche. [5] The age at menarche is a predictor of several complications related to pregnancy and diseases in women's future lives. [6] It is an important indicator of future diseases; early onset of menarche is a high risk factor for breast cancer and heart disease where as delayed menarche affects the reproductive function. In addition, early menarche is the main cause of high fertility and higher fertility rates (adolescent fertility and total fertility) increase mortality and decrease life expectancy. [7] [8] [9] [10] [11] The menarcheal age and menopause are associated with cardiovascular disease (CVD), diabetes, etc. [12] Menstruation is a normal physiological process that begins during adolescence and may be associated with various symptoms occurring before or during the menstrual fl ow. [13] Menstrual disorders include premenstrual symptoms, diarrhea, prolonged menstrual bleeding, and emotional disturbances. [3] Irregular menstrual cycles have considerable effects on women's health. [14] Before or during their menstrual period most females suffer abdomen pain which usually begins one or two days before the menstrual fl ow and may continue through the fi rst two days of menstruation. [15] A good number of research studies on age at menarche have already been conducted in the different areas globally. Among them most related with this study are explained here. The factors associated with age and changes in life at menarche life investigated. [16] The menarcheal age was to be found associated with future risk of diabetes and other chronic diseases. [17] Socioeconomic and demographic factors were identifi ed as important predictors of age at menarche. [18] The socioeconomic factors were identifi ed related to with various symptoms occurring before or during menstruation. [13] While the childhood obesity rates are increasing and the socioeconomic status was rapidly changing, the mean age at menarche remains mostly unknown among contemporary girls. [19] The researchers studied menstruation among Bangladeshi females, and tried to fi nd out the relationships between age at menarche and post-menarcheal growth, marriage, anthropometric measures and sociodemographic factors. [20] [21] [22] [23] [24] More importantly, researchers have shown that the mean age at menarche has declined in developed as well as developing countries. [25] [26] [27] [28] [29] [30] [31] However, no sound study has been concentrated on Bangladesh to determine the sociodemographic factors that infl uence age at menarche the most. Therefore, the main aim of this study was to examine the sociodemographic factors that infl uence menstrual characteristics (especially age at menarche) of adult female students in Rajshahi University, Bangladesh.
Methods
The sample size consisted of 1000 female students aged 19-28 years residing in the female student halls at the University of Rajshahi, Bangladesh. The university has fi ve female halls of residence in which a total of 3,500 students are available at any time. The study was based on primary data collected from 1 st April, 2012 to 30 th April, 2012. The sample was selected using a purposive sampling technique and direct interview method using a standard questionnaire. Both univariate and bivariate analyses were used to analyze the data. Mean, standard deviation (SD) and simple percentage were determined. The Chisquare test was used for the signifi cance level and p <0.05 was considered statistically signifi cant. To examine the infl uences of sociodemographic factors on menstrual characteristics, residence and monthly family income were considered as dependent variables and the predictors were age at menarche, duration of menstrual fl ow, menstrual cycle length, regularity of menstrual cycle, premenstrual symptoms, menstrual pain, menstrual fever, class absenteeism, residence, and monthly family income.
Statistical Package for Social Sciences version 18.0 (SPSS Inc., Chicago, IL, USA) was used for statistical analysis.
Results
The percentage distributions on menstrual characteristics of adult female students at Rajshahi University in Bangladesh are presented in Table 1 .
The results revealed that most of the respondents (54%) were found in the early menarcheal age, more than one-third respondents (37.8%) were found in the normal menarcheal age, and a few respondents (8.2%) were found in the late menarcheal age. In this study, almost all (84.3%) respondents have the shorter menstrual fl ow (≤ 6 days) and a few respondents (15.7%) have the longer menstrual fl ow (> 6 days). In the case of menstrual cycle length, most of them (72.2%) experienced the shorter length (≤ 32 days) and around one-third of (27.8%) respondents have the longer length (> 32 days) though almost all (90.8%) were experienced the regular menstrual cycle. This study identifi ed that most of them were experienced premenstrual symptoms (60.5%) and suffered menstrual pain (69.2%), and a few (17.8%) were suffered from menstrual fever. Consequently, around half of them (45.8%) were found absent from their classes during menstruation.
The percentage distributions of menstrual characteristics by residence of the respondents are presented in Table 2 . The higher percentage (27.9%) respondents were found in the early age at menarche. The menarcheal age was found signifi cantly associated with their living areas. Regularity of their menstrual cycle, it is found higher in the rural areas (51.1%) than that of urban areas (39.7%). We found that 6.8% respondents suffer menstrual fever in urban areas, whereas it is 11% in rural locations. There was a statistically signifi cant association between menstrual fever and residence. About 29.5% and 39.7% of respondents suffer menstrual pain in urban and rural areas respectively.
The percentage distributions on menstrual characteristics of the respondents by their socioeconomic status are presented in Table 3 . The results revealed that the higher percentage respondents experienced early menarcheal at an early age in high income families. For respondents in high income families, 25.3% experienced early menarcheal age, 13.1% experienced normal menarcheal at a normal age, and 2.4% of respondents experienced late menarcheal age. Similarly, 22.9% of respondents from middle income families experienced menarcheal at an early age, and 11.2% subjects were suffered from menstrual pain in high, middle and low family income groups respectively.
The case summaries of age at menarche with socioeconomic status by place of residence are presented in Table 4 . The results revealed that respondents have lower mean of menarcheal age if they come from the high income family. The mean, SD, median, and modal results of age at menarche are presented in Table 5 . The results identifi ed that there was a statistical signifi cant difference of mean age at menarche according to high, middle, and low income families' respondents. Median age at menarche was found 12 years in both high, and middle income family respondents and it was 13 years for low family respondents. Furthermore, there is statistical difference on mean age at menarche among the subjects living in urban and rural residence. Median age at menarche was found 12 years in urban area and 13 years of rural areas' respondents.
The Stem-and-Leaf plot of age at menarche by place of residence is presented in Figure 1 . The mean age at menarche of the respondents is above the middle point of the plot for those respondents who live in rural areas whereas the mean age at menarche is nearly at the middle point for those respondents who live in urban areas. The later age at menarche was found more among the respondents who were come from rural areas respondents than that of the respondents who were in the urban areas. Figure 2 shows the Stem-and-Leaf plot of age at menarche for monthly family income. It showed that for the respondents who belong to the high and low income families, their mean age at menarche was found nearly in the middle point of the plot. Besides, the mean age at menarche was for those below the middle point of those respondents who belong to the middle income families. It is clear that the respondents' age at menarche was found earlier who belong to the middle families compared to the respondents who live in the low income families.
Discussion
Though menstruation is a normal physiological process, it is related to premenstrual and menstrual disturbances. These disturbances may sometimes be very severe leading to loss of working days. Socioeconomic factors like place of residence and monthly family income are the leading determinants of what age a person will experience menarcheal, premenstrual and menstrual disturbances. A woman's age at menarche may be related to later reproductive performance, including age at fi rst birth and risk of spontaneous abortion. But, menstruation and menstrual practices are still clouded by taboos and socio-cultural restrictions resulting in adolescent girls remaining ignorant of the scientifi c facts and hygienic health practices, which sometimes result into adverse health outcomes. [32] [33] [34] The results of this study revealed that around one-ten (9.2%) of the respondents reported that their menstrual cycles were found irregular. Irregular menstrual cycles were observed common in adolescents. [35] This study identifi ed that the duration of menstrual fl ows last more than 6 days, whereas in a study conducted in Turkey, the menstrual fl ow lasted more than 8 days. [36] This study identifi ed that most of the respondents (60.5%) were experienced premenstrual symptoms. About 45.8% of the respondents were unable to attend their classes or fully engage in daily activities. Abdominal pain and premenstrual symptoms were perceived as the most distressing problems leading to class absenteeism for the university students. Dysmenorrhea and premenstrual symptoms have been reported to be one of the most frequent causes of absenteeism from school and work. [13] The study also found that the subjects living in urban areas had a smaller (11.9 years) mean age at menarche as compared to 12.48 years of age for those residing in rural areas. This result is consistent with the study conducted in Nigeria. [37] Moreover, the respondents who live in high-income families found lower mean age at menarche (11.93 years) as compared with 12.29 years and 12.8 years for middle-and low-income family respondents which is consistent with the fi ndings of the study conducted for the Swiss population. [31] The respondents from high socioeconomic classes and urban areas have lower mean age of menarche compared to the respondents in the middle-and low-socioeconomic classes in both urban and rural areas which is consistent with the study conducted in India. [13] The difference of menarcheal ages clearly is a refl ection of the discrepancy between social class and earning power in Bangladesh today. Most economic solvent persons are placed within the middle class because of their educational attainment. They are generally richer and have more assets and therefore a better standard of living than the professionals who are classifi ed as the high social class. This is refl ected in the mean menarcheal age of their daughters. They are better nourished and therefore have a better ability to cope with the strenuous effect of vigorous sporting activity on the body physiology. Nevertheless, they have more access to mass media and internet. This may also contribute to the generally lower mean menarcheal age of girls in urban area.
Conclusions and Implications for Translation
The study identifi ed that around half of the female university students have early menarcheal at an early age. Urban area and high family status students' have lower mean age at menarche than that of rural areas, middle and low family status students. On the other hand, more students in rural areas experience menarche at a later age when compared to the students living in urban areas. Thus, the study concluded that, sociodemographic factors have signifi cant effects on age at menarche of the female university students in Bangladesh. The government should decide the appropriate age that children should be introduced to the subject of menarche; sex education; contraception, sanitary practices and when to choose the appropriate age for fi rst marriage. Adolescents and parents must increase their awareness of the potential impact of menarche at the early age. The government should design and implement the various health programs related to reproductive healthcare of women in their appropriate ages because early age menarche is one of the few established risk factors for health complications. More research is needed in this area. 
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